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ABSTRACT 

PURPOSE: To provide a new microorganism consisting of tlie mutant of a micro 
organism capable of generating an oxygenase with an inducing substance 
obtained by applying a mutation inducing treatment using a mutagen, and 
leaving tlie function of biologically decomposing organic clilorine compounds 
and aro matic compounds. 

CONSTITUTION: This new microorganism Corynebacterium species JMl (FEERM- 
BP-5352) capable of constitutionally generating an oxygenase enzyme without 
an inducing substance, having the function of biologically and structurally 
decomposing organic chlorine compounds and aromatic compounds of 
environmental pulluting substances, and useful for the cleaning of polluted 
environmental, is obtained by inoculating the colony of Corynebacterium 
species Jl (FERM- BP-5102), a microorganism capable of generating the 
oxygenase with the inducing substance, on a medium, incubating by shalcing 
at 30 deg.C for 18hr, then collecting microbes by separating with a 
centrifuge, adding a medium containing N-methyl-N ' -nitro-N-nitrosoguanidine 
of a mutagen and phenol, incubating by shalcing at 30 deg.C for applying a 
mutuation inducing treatment. 
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« t s^*mfr5«?««44». 

1 o»r«S<*. 

1 (C o r y n e b a c t e r 1 um s p. J 1) 
(PERM BP- 5 1 0 2) 

(C o r y n e b a c t e r i um sp. J Ml) 

(PERM BP-5 3 52) r$>^m^mi<om^ 
m^m 1 1 ] ssu»«^s«i L-j^^im^m^t^ 

(PERM BP-5 3 5 2) . 

[If 1 2 ] ^^i^if'^-ii^mmiz^m.vu^^ 

>RXf9 W/-)V0)'pf3i< th 1 r)T**Mf*« 1 3© 



2 0 3 Kttt«^d«*ttlK#:r*«i»^JB 1 7 © 

2 1 J mmm^±m-v&^m^m 1 7 osi« 

[«f««2 33 Siafe«i*^tJ»#:Sg[±«4'{C»A 

a? •r«t*irK«4«u©iiji&(E-rfta*R±at|'trj»A 
LT. e«^fe«^^K±«^fT^e«■e•L^&«il^«2 2© 

m^m 2 4 3 mmnnflmwL^miz t o t©*«ji?t? 

2 3 ©SJt«Ea;5r». 

m^m. 2 5 3 2 3 ©si« 

[g»*«2 63 R«^«»©±«4"^©»XS, K±« 
Ci2ttfc#F (we 1 1) *^SJE**aiATff5tt:ji« 
2 2©i8«t^«m 

[8ii*«2 73 Ka*«i5£^tyatiatf»trf§jfe«!j®Tff 
2 8 3 &iimii^fs.^-cs^^m^m 1 7 ©?!« 
ta**2 93 ^m^m-^tsmm'^izmm^n-r^m 

ffltiTil««f»©i5Jfe%K=fe4Wlf$-&4xe&:t-r-5Siift 

«3o©s«»«m 

C^««3 23 K35f«»HI:^i»*«7xy-;K h;i/x 
>Rt;i'l'\/-;p©^;&:<t<t>lt5T*-5»:«:53 l© 

[8»*«3 33 m9t^niim»itmit^mm<t7ii»it 

^ft-C»«i»*:K3 0©S«i^«;^S. 

[if «a 3 43 ei^^it-^^iA DX^W>R 
r;>?i'DDX?-k>©il>;S:< t>blOT*41l^]B3 3 

50 oimmmus^. 



3 

mmmm. 

m^^ 3 8 ] mm^a^ynmii^'vsb^m^m 350 
^mu:^m. 10 

mim 3 9 ] R««^f£!5i±«T*5i9*« 3 5 

LT> K«4ft*R±««fTii«-a-U8e)«a!f*JB4o© 
Cil*5i 4 2 3 K'l*«!5«®(«4f» 1 1 o TOiJiSSiT 
4 3 ] Ki»«*t||5jnf*5if *JS4 1 ©iSiSg 

KKtt;fe#F (we 1 1) *>6ffi*SJni;lTff5a*« 

[|»*« 4 6 3 ea**t^#T*«i!l*JH 3 5 ©I8« 
aSiSn)5:a«:S»Ar5iS*Jg3 5 0ai««i«^Fj*. 

mim 4 8 3 :^•+•>y:^— tf &««ttt»sLTt» 
^'^tsmw)^^mm^^'y^i—M^mmiii\z§m.hx 

R«4i»ffliiJgi:K3 n - — vOSKft;«»>04^ t CDIUJ 

\z^'s.tfiim^m<!>is.\\ziu-'-^^m-^xn •. 

*m 1 <0^&^b:^^'yfi—Mmmtfi\zmLt^m 
A«:#^fcm2oa44fea:;^l*^¥t. J.oKII20»fe 50 
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'\i^mmmzmit^mijt:mt^issimt^fstsm^ 

T«ifEttt*i»©ziD--<£}fj|fiS-a-T. Knar:-®)* 

g u--^<DmiLVcm<D^^t.<Dmzm^mim 

[if 5 0 3 WIBJi^«»©««X8lCife4o W 

jfi±t?K®#4»*««-a-u*sxe**r«si*«4 9 

5 2 3 SEWB«je*M > H-;PT*«iir«JB 

5 1 o«4<gi®iftfflm 

[9i*s 5 33 mimmwifi^ v-t^j- vxtb^wa^. 

Ca}*W5 53 Kfl(IKft:*«*xnr-;k#J»?£*-r««j 
Clj|*«5 63 R«!jR*t*xn-;k 3->tf^;P*x 

5 7 3 mimwifiy^L/^jv-nhmim 5 

[91*^ 5 8 3 KttlK'feS*^ 3 - h U D 'J-JV 

5 9 3 mmmnnii; v'j'-)vnh^mim 
5 1 o)mmom!mm. 

[Sl*« 6 0 3 8fi^^ffi«iH*t:t+i'y:^— bf®»ft{c 

9o«4i|jj®ttiam 

6 1 3 > K-;kT*-5lil*« 
6 23 K'f > H-;k®B6{b«U-C*S'f > 



(4 

5 

t-^Sttfeifedta U ^A'i'xU C'A • yt. tr— >X (Cor 
ynebacterlum sp. ) fcjg-f -5R^54 

(Co r yn e b a c t e r i um s p. stral 
n JMl) (PERM BP-5 3 5 2) T*-5I!:R 

a4 9©«±«jjottm:*fe 10 
WIS® 1 <DWL^mms^u% 2 ©^^©©g^ifSfSfflit 

WiaS 1 0lS*4!!ftWffi^20«S±i»tS#trS^4j5i£ 

*4iii*«6 6©ttmm 
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6 6ottam 

C»«JB 7 2 ] K*(fB«jg{iSBS|l©fPffi t J: o TK 
1t5fe©Tr»Si!««6 6©ttwm 

7 3 3 mmmnH > k-^pt 

7 2©«iiam 

[Sf *s 7 4 ] mmmmmmmm iz^^rm. 

31£**i;$-li-4«ig«'bfc5T't)©T**W*a6 6 © 
*«*«*i»©ffi)K©}ll3gtJ:-DTttS-r-5S^Ja7 4 

©«ia*s. 

[a*a7 6] KS)6S7n— y-f hjt-^r (FC 

M) T«iai-rsa!*«7 5©i^iffl;&s, 

7 5©«|ffi*fe, 

— e^&fl!^s«{rwrsat«j©;^ai©»©^.y ht*-? 
* * 5a^«* t $^trji^if»sjs« UTairffia4# 

©3D--S}gj*Sli-fct$t. flt[iHnD--©^gt 
WEn D- — .©®(Mfei»®©4tiE(cJ:««fiffl54J-©« 
St©Mfc*S«;5:l^MII©*lti3n--ti^|lBS©* 

ai:-r«;*-*5/y±— i?4*3fe«fc*LTVi.s«^<»j© 

7 9 1 6 5 irlB«©;5fec J: D ©#a 

nfctt^ft viT«-twt^«!& s^w»-r-5 c t S4*a t 
t-*a^<ft«fflvifc^b^i»©iw»m 

««7 9©3*«;&j*. 

>RXfi^ W/-)V<0^1S.< tfc-r)t?»5»*«8 0© 

i6«»*«7 9©i«s?m 

8 3 1 K^jf{fldli!S«5ffc-&'»*t h U D DX 
^ U D nx? l^>©iI>S: < t "b-:i&-C»«i» 
««8 2©^^m 
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•^m%\.it^^m^m ^^xmmmin ^^^^ u » -s x 

to 00 u 

[0 0 0 2] iifz.:^^m\i.^^'y^i—'^^mmm\z^ 
[0 0 0 3] Mfc*58?g^i3^*•>y:^-^?s«^e«lfcw 

[0004] 

X5=-W> (PCE) •t»hUi'nDX5=^k> (TCE) . 

>?i'nDx?^k> (DCE) mmmm.mt^m\z^^ 

[0 0 0 5] Cn&0:t«ttJ(lib^Wi±«tffcSeL 

1th<Difim^mz^K>. «T*4'fc««UT^iaitt«- 

[0 0 0 6] :L<n^^is.^tlf*p>, ^««i!i<li^<fe©» 
^ti\z^'mm<onM<r>w^\i> si^«^©«^si*^ea 

[0 0 0 7] z.(r>^^tsmim.m^^m\znr^i»{ti& 
m^mthxiSit^m^mzii^^iim^-ifu ^oam 
mitizmnz^^fi^ftfinmtbxif'^^. s»%. «^4fes 

m^mz^m^ms>is^^mx&^:it, i^yj-^yy^xz 

[0 0 0 8] ^Xii. TCEmmthXii, Welchia 
alkenophila sero 5 (USP 4877736. ATCC 53570), Welch 
la alkenophila sero 33 (USP 4877736. ATCC 53571) 

. Methylocystis sp. strain H (Agric. Biol. Chen.. 

53.2903(1989) . Biosci. Biotech. BiocheiL. 56.486 
(1992) , 1^56,736(1992)) , Hethylosinus trichospor 
luD 0B3b (Am. Chem. See. Natl. Meet. Dev. Environ. 

Microbiol., 29.365(1989), Appl. Environ. Microbio 



1., 55,3155(1989). Appl. Biochen. Biotechnol.. 28. 
877(1991). WM¥02-92274^4iS. ^$H¥03-292970 
WAW , Methyl ononas sp. MM2 (Appl. Environ. Mic 
robiol., 57,236(1991) ) . Alcaligenesdenltriflcaos 
ssp. lylosoxidans IE75 (Arch, nicrobiol., 154,410 
(1990)). Alcaligenes eutrophus JMP134 (Appl. Envir 
on. Microbiol.. 56,1179(1990)). Hycobacteriim vacc 
ae J0B5 (J. Gen. Microbiol., 82,163(1974) . Appl. 
Environ. Microbiol., 54,2960(1989). ATCC 29678) . 
10 PseudoDonas pn t i da BE Cf^M^^^. 24. 27 (1987) ) , 
Acinetobactor sp. strain G4 (Appl. Environ. Microb 
iol., 52,383(1986). 1^53,949(1987), 1^54,951(198 
9). 1^56,279(1990), 1^57,193(1991). USP 4925802, A 
TCC 53617 . r.O||lllOi&Pseudononas cepacia t^M 
StlTtifc^t, Acinetobactor sp. lc$J5S*xfc) . Ps 
eudononas nendociDa KR-1 (Bio/Techool., 7.282(198 
9)), Pseudomonas put i da Fl (Appl. Environ. Microbi 
ol., 54,1703(1988) . 1154,2578(1988)). Pseodoonnas 
fluorescens PFL12 (Appl. Environ. Microbiol., 54, 
20 2578(1988)), Pseudomonas putidaEVI-9 (4$M¥06-707 
53^$) , Pseudomonas cepacia EKOl (^M3^Z06-227 
769 -^^^ , NitrosoBonas europaea (Appl. Enviro 
n. Microbiol., 56,1169(1990)), Lactobacillus fruct 
ivorans RE (Int. I. Syst. Bacteriol., 30,313(1980) 
, I. Appl. Bacteriol., 34,541(1971)), LactobaciU 
us vaginalis sp.novdnt. J. Syst. Bacteriol., 39,3 
68(1989). ATCC 49540) ^S^tf « CI t*tT#*, 

[0 0 0 9] vii-^v^tiiomt^xTCE^mm^^ 
m^^iikizmmnthxm^immmit^m^Mf 

[0 0 1 01 ««IAIS±g20ttt«j|SffllriTTCE©4MI 

fefTJi^t^t^x / h ;px > t o it 5? 
^mn-^mzMmimMfumxtb^i/i, ^(o^^^mnvf- 

immmmxib^ifl, prj8!ift©a#:r»o. ^mzm 
x\yxmm-t^:LiMMt.mm^^5. ^it. i^mm 
ati^»^3fe%«t©Mcsfe^HfSj4tfei;sfc». im 
©«i$*««ri::tt>re)ST»s. y.z.<nnm\m.mtm 

^'biifiiic4i;«'b©T*^. pcp^mizusn^y^L 

PCB»»f;:^-r5lf7xx;i/>bK«T?*«. 
[0 0 11] ::n^<Dmm^Mm-^rcib, *;i'y>s 
\imm&mit.^m(o^«im^mt lxts. mo-m 

4-5022 7 7^) . 

[0012] u*» L h ij :/ h 7 r >tt*Slcii5flS^i»a 

T*-5. *fc;i©*fe{cj:n«-?-©gf«%e0^©rois 
50 n^mm'^iz^xu ^<D^^ni:mmhxi^< t\f^^ 
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[0 0 13] sstfl-Atf, z.0i^^uigimmw\zii-o 

«;5m«iftR©#ftC J; OSJaiaSSie^l-r t V> 5 ran 
[0 0 1 43 ^Z.rZ.Oii^^lS.TCE^mm-Ch^^ 

JSS« T C E »«Stt * J; 5 S 

H^i-XpC>H>':^KR- 1 («flB5ir2-5 0 3 8 6 
6) , >'3.-H^:J-X7'5'5'KWI -9 (!^HSF6-1 
0 5 6 9 1) Rt;v'3.-Ht:J-x:/5^3i'BH (AST* • 

2 1 3 (1 9 9 4) ) 

[0 0 15] \^fi^Lz.ti^(Dt^3fmfLwmi.. mmf^m. 

tLT*«tSffl5:^1S)RTab5 I PTG (>fy:/Dbf;i. 
[0 0 16] X, sij©ts*tUT5'-;P7:^ttr->*h 

ttSSl^Lfc (Appl. Environ. Micro 
biol., 5 8, 3977 (199 2), WO 9 2/ 
19.738^). 

[0 0 17] t*^UG4«c©$||«ct8IUTtt, TCE 

[0 0 18] ±82Ly5:«fclt*0. Ri»«S&!2JBtU 
[00 19] 

[0 0 2 0] *&*fgiHtt. mmtssnrnvx^^mit-^iai 



[0 0 2 1] Sfc*«?gttSI««iM«ILT*«{b-&«0 
[0 0 2 2] *fc*5gl!gttSiil?<|jJR«ILT^fb^ttCQ 
[0 0 2 3] 

JO [fgwosijfiojKffi] *§8?s© 1 sijsai«fcj;n«. SI 

ni?x'J"^A ■ Xt:— >XJM1 (PERM BP-5 
3 5 2) *tften-6. 

[0 0 2 4] *58M©«}0 l^ffi«fCin«. 

[00 2 5] ^mm(0 1 J;n«. 

[0 0 2 6] *ig?g©siiifiii)Stin«, 
# a.tpR^ 2 ©fii^ijs»fc:t-4^->y:?— 

i6:^^£*-rsft^«j©s^(ft&ffljfr-5xe ; sc^is® 

^<»*, :^•^->y:^— tfTttfl;3n5 2:tT«ifflWI8;S: 

©KSfl:»©^^t©MtSISfiSi^l^fBI«©;Sir>a d- 
trs«fi!(WfcfgSUTVi<5«*(ft©JSt#;&j*!0t#S 

40 ns. 

[0 0 2 7] *565^©lSIJfi!8»{CJ:n«. :t+->y:f- 

— i?$«l/SWK»«UTViS® 1 ©«fe«^r^::t=^^•>y:^ 
— i?SK«W{c58S1-«l6*&ffl^fcffi 2 ©IS*«b tdt 

5:^rfeT»oT, «^fiB:^•^^->y:^— tr*«i^6«j(r«six 

5» +->y±-1?T8<b3n«c:i:T«mBril;tc^#{4;£Wr 



11 

t oM(rllMfi9J&:B#W^® ftVi 3 d - 

[0 0 2 8] ^^m(Dimmmmiz^nii. 

<»i:*t^t#U J.-:3^2©|»fe/MitS»l^S!«SS-a-S 

•r5tE*S*3l5W(C*LTV^5M44S)®5l#;^j£*t#^ 
[0 0 2 9] *5!9|01^JfiJi«t<tn«. *«Mt^fe 

t K»^Sig^Wfc|gS1-5il*S«S^l&m 2 ®ts^<» 
K^2®at«!ilcK»ig£|gS$*5;it 

®-t?€ssiw»®&#trss*> 1 o«^i»*a«i 

2 ®a^i»i:*^trS-&«&*ffljt-rsxe : K»3gofP 
««JST lb & S t9tf«j® ^■&tr««±TKS^i»*«f| 

<ommt0mizmmmftmm^<om^^iA^iS!mmm(D 

^({Sio^fitgEKflitiOTt^twmirSlgWtt^fMII® 

[0 0 3 0] *»W® l|gSS|g^fcJ:n«. 
— fef j« 69 frfga L TVi -Sft^ife t ->y :J— tf* 

si^*^^®ft&ia:f^->y:f— e*«^e«jfc:fr-5a*«b 

®«^m®ai®+y hTStJT. etCiSR 
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i^y±—ii^mmmiz^^^9iitmi:i-^'>y±- 

ifeS««LTirl2a±»®3D--*Jgfi!t$-a:fct# 

©^^t i S3Efia^©^Jg t Offi t||KW?&:l^m^© 
n n - - i^K^o35 5 D n - - 1 1: 5 j; 5 (c 

MftifeR ^ii^fc t t -r S ±— bf 
*WK^UTl'i«fil^<ft©«tffi:^^y h*«#Sn5. 
fO [00 3 1] *5!W® 1 SlJfill^fc J:n«, 6 5 

[0 0 3 2] *^w©miiig)^t±n«. f§s^ii&a-c 

[0 0 3 3] a:**^?8fci*T rflli^ftOii5fitmffi«5 

0 M(r>mit¥!o^mt(om\zmmmzf^mmm^^i t 

ft. «^«lSlftfflf S^©4i5lI©#©T«*ife©#fi*t 
«fflT^««fc;4o&l$j^TKB6ft«!)©#a*qitgr€f 

[0 0 3 4] $S{CSf::*feWfc*t>T m^mz^^ 
^«lfl:^#lS:IS^i»©^+->y:J— tfCJcoT^^^-e- 

3l©te®^«lfl:-&i»toji«!6*^^®>i»^tt® tsit 

f fe®T»S. 

9 [0 0 3 5] ifc mmnzmmit^m^im^mum 

«I <&a*«U©»S!l©fpffl & ffl Ti^«S -a: 5 * & o 
T. lSSl*i|»fcS»lg&5gSS#«2bOte©*«ft-&«!j 
t©S^*cpS;5:jtt4(g!,o CI t&Jt:r >f,®-C'abS.- 
[0 0 3 6] :^%mm^\i^mmib^^ (7xy-;k 

i» *Bi^i»R i-i * c: t # s ^^owL^m 

(:/3''^Xh*#U(C«-C^<HIB^ffiO#^: PERM 
B P - 5 1 0 2 /^J©2^©S^ : 3 ij ^Ai/T^U .^/^ 
) • ;^tf— vXJ Itt (Co r ynebac t e r i um 

s p. J 1) ) (aT rj i«tj t$i;-r. ) sagaags 

[0 0 3 7] ;li5±iBffl«cFERM BP-5 102 

©tUT r3'j:^A>?xij>i7A • ;;^fc;— >XJ ItftJ t 
Ufc*^ ^®;^W{c J; 0 ^mm^ "n U 7^ U 
C^ASlrlilHSittt'i" tBfeSnfcfc*. PERM B 
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P-5 1 0 2 ©^glJOfcftCD^^S rj Ittcj t^Et 

It, 

[0 0 3 8] «fJA«^»j^^i:^(Bi^ig 

[0 0 3 9] 5fer±iB©^S«cO**«cT*-5 J l«cO 
[0 0 4 0] if'yhSk&SLEi.xmm : 
BHI A 

MacConkey : ^W^IB 

mmms. 2 s-os 0*03 

TSI (slant/butt) :7;V*U/7;l'* 
U, H2 S(-) 
•t^l^^--^ : »tt (^) 

x;^ ^7 u >iip*»^ (ff-if)V=j i^^r-if) : 

^{^■^mon^ 

D-v>/-;^:|^tt 
D-T>-h-;i.:|Sttt 

n-*:/iJ>K:l5Ht 
d l-U>rfK:l5itt 

ffiiitr^ViTfc. 2 0 p pma&^®TC E<£a{S^^{C 



(8) #H¥8 -294387 

[0 0 4 1] vin(r5i*U ^^^^Tffll-^SSSttOll^ 

10 &(SS£##:FERM BP-5 3 5 2) 

mt&M rjMmj t«;-r-5) . 

[0 0 4 21 ;a:*5±IHg|*feFERM BP-5 3 5 2{r 

JiVi" tSft ^n;tfc«). PERM BP-5352C!) 
[0 043] JMl 

S^^OPi^^Stt^ r <!:&<5t«Jii^ft^4*®i)'i5?«ia 

[0 0 4 4] ifc, »T*-^±aitVsofci|«[i^»0:fir«8 

JO £»StL;S:V>*»5. a«®m«5ll®*SJIIA-rn«J: 
<, aif^*tffi€t;a:4. *fcS14^)B:g^tt®iSViSI»f» 

« ^sjei'i' t ft ffl Ls: ftn«?a: & t 5 raa^v s 

[.0_0 4 5] $ «!IA««Sfl^bliBI»«^fb*«{fc^ 

:J-— e*R»«{C^«-r *t»*«&T».5 7x / 
®«f««iS*»iiD-r*<fJS*JabD. -€-bT:i-4^5/y:J— 

40 Ji]K»^fll*3fl{t^'fe®4H»3»sPtt«L<fiTUTUS 

[0 0 4 6] ^ti\znhx-t^>'yi—'\i^mmi\zM 

UTV^-5a4«}fiSI«(Kja*t^J|;a:fc«.**®iH5f«* 

[0 0 4 7] *5E?90JMl«cS:«||-r-5fc*k:fflViS 
n5«itt®5?i«i!gt LTfi, ffiao04«S»®^WtCfg.® 

50 ©«!K«T®*iiaitUTSSSx+X^&SSiDUfc'b® 



( 
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[0048] &rf\zM 9 «ttc9ifaj«&^r. 

[0 0 4 9] 
Na2 HPO4 : 6. 2g 
KHi PO4 : 3. Og 
NaC 1 : 0. 5g 

NH4 CI: 1. Og 1 ^^' ; pH 

7. 0) 

JS^Tfeiti. «IKaS»3 0'CMf^)5«S$Lli, 

[0 0 5 0] mtimtsM j m 1 ttsn^-r^^iss 
[0 0 5 1] wiaufc4:5fcj msiBsagsfflVifca 

SSI565aaS!Sfi:l'5'5-»«7a:lfS«ia{CJ: D J M 1 
[0 0 5 2] *SIKtl/Ttt«(aW^SJg-^<fc;^«^S 

>;^;p**-h. N-;<5=-;i'-N' -nho-N-^h 
[0 0 5 3] ^•bTc:oj:'5;Slgailg©ffifflfc±5-je 

nm-r^is>^\zhikm'iR.!hmA.»t.\m\^Tmmmm 
[0 0 5 4] t^:5T*BaHAe.tt±fa J im^?><D 

[0 0 5 5] ^ti\i:t'^'>y±-if^mmmiz^m^n 
f3:^wm»?>j ii^t:t^i^^i—i^^mmz^mv 

J Mim(DmmmmLmizm-r^<m^$>^. 
[0 0 5 6] w^. «3fc»e.nTv»-6««it*(a*je5.st 

[0 0 5 7] *#:WfcliA(f. ±IB®G4iftCDSS*So 
«^3-hU7;l':tP^5";i'*T-3-JU (TFMC) O 
B6fl:±fSi»Tfc4 7, 7, 7-hU7;i':tD-2-tH 
D+i^-6-:t+y-2. 4-Ay^-;7xy<'.yi?K 

(TFHA) *I||fitMfi-r-5::tSipJfflLTfflS^Fn 
0 , * fc±iBKW I - 9 WO}&UTms^m^i^X\t 

=t0^mt:xmmzfff>:»mm%^nTui£, (g*<$ 



) #W¥8-2 94 38 7 

iff 

llFiiM¥^6^2 6 1 776^, H*#M^B!¥l«6^ 
2 6 1 7 7 7^, B*!t$l¥4;jM¥)«6ip2 6 1 7 7 8 

[0 0 5 8] t^5*«*»W#60i|fetif©i|g«. ±|EO 

[0 0 5 9] ^:©»tt:t=^^->y±—^?*#|figfl^Jfc^■r« 
«s^%. MA« J M 1 ^t:t=¥i-y-)-~mmmmizm 

>'^i—ifim^mizm-ri>^<g9^mimzisim-r^ 
^izmmtfi^, 

[0 0 6 01 ^vr:i(Dm\tmm<D^'^'>^i—\f:&m 
n'vt'^->^±-if^mmmz9tMr^m^^t^wr 

[0 0 6 1] Lfcd«^TilK*^®Bt^fc«&OM6Sf(|ffll/ 
[0 0 6 2] ■eCT*^?g#6ttJ:ottaiC«LTa'* 
«K#-r 5«»*«i»«ail?WfC fcfy 7 y ;i t s 

[0 0 6 3] M.^mf3i:^m-vtm-r^t, 
#fe©Me©«^. wsmmz^^->y-)—if^fimr^ 

T#lf£« t if&^ig L T 5 a^«Sl©*& 

[0 0 6 4] .kD*fr«{Ctti5II^«J msatJMK* 
7,0. 13fi*^trM9«^«ifi±T3 0'C-p«SILfct 

:i 5 1 Bummiz J 1 «c2a:rx J m i mtpuzmnm i ~ 

n --©:&tt-l' > H-;i'©tt<bt*T»«-f >-;;rf©#fe 
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€r;a:35>o fc. St«g|Bi6*^ S 2 ~ 3 B 
^fctt}R:;&<D«S*(»(D3 n--tiitg*!j 5 mmb.fs. D , 
J M 1 «cD3 pn-a>:?rtt'f > F-;i'CDK<fc'»T35s-i' 

Vi«©fc^!fU J l*|c©nn-— f^v^Tttna-— «f> 
titSiKj 1 ~ 2 mmO^f >>'rf©SfelKi)'*«e!g 

[0 0 6 5] z.nf^m-^<^^^m(Dm&tmmmn<Dm 

fl:*S>©§es toNfMHojitrin n -— & i; y 7 y y-r 

[0 0 6 6] }LU(n^^'yV^-M^mmi3\ZfmLX 

t±v :t=^^5/y:i— e{cJ:^TMett©Kifc«j**i;.5'b 
©©ffilcm3t*^i;«J;5;a:l6fl:({&;£#>L5tirK«iH* 

[0 0 6 7] MKf&RiLTW^ffBST^ittUi-Si 
■5;fa:MfettOBI<b4&«4i;5t>©SfflVi-5«^. :t4^-> 

f-)—M^mmzmi hx\^^^&i!inmimfs.wm 
■oxmmx^^, 

[0 0 6 8] i^tcmwsumt.hxfk.'ft^^.z^bm^m^ 
-^A5fe©?£fflnsii^. mw-mm\z^\>^xmm^\z^ 

^^'yv-)---\iomt\z^^x9c.r^m\:m\zi^^m^ 

OM6 (S^e) 7D— y-^ h;*-^'-- (FCM) 

«ifc8i«iiti©aiifi«im^gnrTtttfiRr)cm«t-r« ji t 

C©«^tt3Dr:-}^^©j;5;5:S«:© 

*i«»siws«iisr*;:t*«iiiiiT*D. j;Dja*©««ri 

[0 0 6 9] tfc«a8S:t^>>y:J— fefS1l|j««fc«SL 
T VI S «!feiJ©SJ{W!a:®#:;^Sfcffl \i> S t9K<»Stt> 

[00 70] tf ±iEo J M 1 mt^imc^m. ma 

^(aromatic degrative path 

way) yz^-oximr^ismmxt^ma-^i^fi—^f. 
^mm^\z^\^x\iM,z.tifii. i[ffi«i®ttT»'f > 

-;k 3- SU7;P:tn^5=-;i/jE;x3-;k o-75y 

[0 0 7 1] ^1t•^'^'^^•t—\^1fi7)],i]z,^^^^^^^^ 



) 1$re5P8-294 38 7 

[0 0 7 2] tr5T±EU«::t=^^->y:h— tf&«fifeW 

twf s«*<i*j©ffi#*attflfi©fflj^'\©affl "b BjiE-r 

35 ■So 

[0 0 7 3] {fj^tf, «|««tc:t=*^->y:?— 

x\,^^m^m<r>mmt.hx. mvkmm.xmyk^tirz.mm, 

[0 0 7 4] -tLT^$a<S«««^ff5±T. 

#A&n. ;:©«^fflas«f«^'tt#ffitTVi<&a'<r®± 

bTVi5«fe«i©**KSiJtTi|ftffl-r5ftlB*tigJSi:;fe 

oT<<5tJt«$n«. ;i©tirtJiiB©;&S€*ffl-r 
[0 0 7 5] M,wmz\mwsam^'^ts^i^±.x9mm: 

•tf^£«^W{r«SUTV»stt4i»©#ffi©«^ffi&ff 5 :i 

[0 0 7 6] I?&)Blj«6<jfc*T-5«S* 
«;©j^Sa:Kftf». m«Mfeg53!j-©^St©^migt 

•^'^'^y-)—M^mmmz^m-i>w&i^<D^mt.mt 

iJ. *II^KMfieS5)-©^St©^mMi©W©IISSs 

©:*-+->y±— ifs«fi!6Wc^r-rs«^i»©«ffl 

#A.sn«3l, RI9B#&-&tr«iftT©Kil«S«t'©a^ 

i^xmk&^m^tn^m^Lx-t^'y^i—^^nmm 

L T t> « 6 -B-T 

[-0 0 7 7] *fc±8a;i-*-'>y±— fers«j«e«)fc«SL 
•^^£I(|J«W l-J s t :r^=^ ->y :^— esBl 

[0 0 7 8] MiSS:!a:6:i-+->y±— 

x^'^^^^(ht-t^-yv-)—^i^i^mm\zmm-^ z. t 

©©Stft:4*©56at©I^M^®itttS«®fcfT5 r 
[0 0 7 9] «;t«SI>gai/fcJ H*©^S»T*« JM 
^{c ttStt t f t ©Mfc ttaft:*cf?;a:Ji»ljiJt©3lll 

[0 0 8 0] U35»ufflaig«5«*>©:t+->y^— trsnrij 
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[0 0 8 1] Sft?T«!ia!S«f'f 

•if^m&tfy\zmm.hr\i^?>Wi^m<Dm^(r>^mzM'r?> 
mmmm^m^^t^\zmmv^3fr^mm'p(Dm^ 
m(om^<D^mzM-rz>mmm&^m^, mmm(Dim. 

[00 8 2] c ::i!mi-^n^^mi^!mmm\zms. 

[0 0 8 3] Str±Eo:^4^>'y:>— e<&«fSe9{c^ 

•r, it^<D^^i^^i—M^mmmizmmLT^^^9& 

«^^K->3.-K*:^-X;>«>H>':^-KR-l©iffi*tt 
[0 0 8 4] 'Alzm^miZf^'>ifi-~if^%l^l,T\,^ 

i^»:^mz-D\,^xmmt^> 

[0 0 8 5] ^^i^y-)—ii^m^miz^miyX\,^i>ist 

MA«WtBU?5:H#*telf#fclS*<fe (J Ml 

[0 0 8 6] -€•LT^Hf^!la^^rR^^^w»^aa^^'sal;T 
[0 0 8 7] ^^tmt^^tii^^mmt^mtiD 

[0 0 8 8] niWi±mi^mi&m&xm^im^i3ii&^ 
izmi^ithrm^^^cthxt^. ^ftmizifiUfi^, :t 
+ i^^i—tf^mm}\z^m L xit^m±^&mm<S!iw 

(hUi'DPX^I/'X 5?i'nDX5'U'>;a:if) § 
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[0 0 8 9] skTiz^t[immmm^m-<i>ii^. rne© 

'*'®#«Mt^<»^©j^bi!La{::t)?rjfflnItgT*5, 
[0 0 9 0] «'bffiffiJS::^jStbTtt. m« 

K^f" fc|t« J M 1 ^*#A t Tff 5 <!: 5 
iO *;tl9ii©.j;5t2 0ppmiVi5ii5 

^©siK^-rw^iififliiDfeffivu 5'CT?feafi;a:< 

[0 0 9 1] *fcBij©f(iffljgffitUTtt, mmts&m'f 
^::xw^^immu ^mmm\zmmtiit7iiiSim 

m»(DmxRTfmm\tmmLxn-oxt>^\,itiu 

WI6T*5. J:©J;5S:ftiIffliS^#M:^'l»Rl//*Vi 
i» tt*"«iS^fll^#f©Sftfc-S-*3-&T->:^5"AffiIWbSS 

[0 0 9 2] ssfc, a^(»sflfti. *!l>t^^±«)K^^ 

j:©«^ffiffl-r-5fi^*:{C«, ±«fe^lclS&-rViAiJ5:* 
^©TfefilfflBl^Tfe-Sj!)^ «^'K;®«J$tg:*3tfiin. 
ffi^tt*a;S:fc;a:l'iJ;5;a:>b©*iiDaiHri. MA 

[0 0 9 3] J:D*^«fcf4, -fe^Si? 

^^ifetLT. iffiSi:liofc-fe;l^D-X*©t) 
©. »^i:ViofcU5^X>9!l©"b©t>f!lfflnJIBT 

[0 0 9 4] *5gW{C:fett5±«iti©J5ife!gbgtLT© 

50 mmmiz^mfs's]mx&^. 
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[0 0 9 5] mx\t. g-bflSfli/i^^tuTfi, nvms 

[0 0 9 6] 3 6tr. Sa-^*^lC±tjTE*$*HtT 

[0 0 9 7] JinS 
[0 0 9 8] SJtS<t©Jgffitt7x>X*t^7-i';UAtt© 

[0 0 9 9] 2f:5E?lt*tt«affi«t»©f55fei»StUT© 

S8*^'^S*t. ::n5©?gffiCIS^$n5::t;5:<, * 
f±««ifi^ft;^<gimffif§S!!©?*ft;<eiat'bfiJfflpllE-r» 
[0 10 0] ««« &Ktt«4fe*««U. c 

©«««t?^jft!snfc^#*^«©««ST»AU, 
a-sajgffidtjbs. a#©i»A}St:3V>T«<Br6«iett 

J&Vi*^. §l**:©iSAI-J:0««}S*t«Jf3nx7W— > 

©J: 5 is.mm^mmm^'^m<Jim&\z^t>^x'y7.7- 

[0 10 1] t^itmmmmtSit\yX\tm±m^t&^. 
mk\s.±mik'¥-mzm-i'^. in*K«;«tc^«u, 
^(0R}^mmz^yk%wt:mxL^9m^n'^mwfl 

yast)©-?'biuffl"i«BTJb4*t. is^i&o^j^eeAtfi 

n. a§ttt*a;a:t);/ivi±5;^t"b©*tj;r)asuvi. 
[0 10 2] m^Us «*4*©«Jt^lWS-^A4J;5;a: 
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«fl^©tJ»tHSI©|J»«fflVii ;ii*tT*«. 
[0 10 3] »©«J*t*«fti»&€r«fflT?€r* 

©0!l«^<^ff«Ct*«T^*. ip^, 3lt)S^©«4jj 

is©ai^*«sji, s^em, »'»a©»>)*»f^© 

ffli»jS*©$£jiSI(». */w*r:-^xif©a^©jSSgg3ti<» 

[0 10 4] nVk%^<n^^\z\%. mf-\zis.^m%^ib 
5*»i;»*«tfc±T»*9IAUTfcJ:ViU 

tta*fisj©^wtaatt*>e, Kis«©jeiiii5aa-r-5 

^^^©^©S^iJffl-rsrtdST^S. ^^{c^: 

[0 10 5] ID»a#:«<SHc®3t-r««^ 
n;&triC!It)»fc*«*^ -3£»!M©«fcttS*J:;Wfsffcft 

ffisi-r s d t ft < »fc-^©i«»igsi6j$-r<5 titjer 

[0 10 6] Bl±©J:5ftitlt:«iatC:fetJ2.|S^ifeOJi 
a? Ji[«^tLTJ4-jRtCfflVi6n5«±«S5S«ffl©«SSS^ 

M9««, 2XYT««. L««, ]*V»tt#U'^7'h 

>. »«x+:^«t»^*«Sl«©^3flig&ffi«fcii^ 

[0 10 7] ±iaufcg!«t#i«;?fett, bs««. ibsc* 
iirn©tt«^aa. ±«ffl3^. Rt^^ajaa^trfecfea 

[0 10 8] £(±itt^u:/^^(:2^fs^(cfii^#iiieii8^ 

[0 1 0 9] X. ^mit^vjxmm^nitmmmmSi 

[0 110] X, «J«« (inherent 1 y) iz» 

^^simvxttm^m^mnmfim^Rzmmnfs: 

50 [0 111] 



(13) 



4$M¥8-2 94 3 8 7 
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3?3^««±® J 1» (PERM BP-5 10 2)O:3 

n-~s. i%st/7xy--;i'2 0 op 

pm«^£rM9JSJJ!!l OOmUcSSaU, «P77Xa 
f 3 OIDTI 8I^W|gS««SffoS:. 
[0 112] ^t. ±IEWJ;5fC»ltl/;'S:»jai 0ml 
SS't^i^mtTmSU. ±Si!».&l»*Um 2 0 p p 
mCDNTG (N-;>t9=-;l/-N' --hD-N-r.hpy 
Rt^2 0 0ppmO7xy— ;i/S^tJM9 
5 m 1 ftl;t, 3 0 'C-rjga^4l§fTo 1t, BjRtt 

52-tHD:!^'>A3 >K-fe 5 7 JVx t K B&*0»fiS 
MLS&«>5©T, ^(mMSJimWL^. 200ppm©'f 
>'H-;l'XDJ. BSX+XO. 136S^tJM9«5?«« 
±{C^*L, 3 0"CT»g^*fTofc. 

[0 113] a^-f >H-;Hi. ^«D^mm»m m 
[0114] m^mm^i i B«««i±cttaLgji!Sj i ~ 



2i 



3 H^?^&^<!:©n^--fi^tg*^i^?J5mmfc*^?)«S 
*5j 5 mmoaeoa n --<D"^'^^^^i^SifllI 1 ~ 2 mm© 

[0 115] ^^•Ti'k^imn^\zi6^hx\^^^u- 

-&«P77;^n*oBtSx+;^o. 2X©?».?£^ttM 
9%%2 0 Om nc^SU 3 0<CT2 4^img£«|| 

1. 2-:t=^^^y:j— (c 1 2o) at; 

*-r3-;i.-2, 3-:i-=^«>y:)— tf (C2 3 0) 
iE-n-en^}-3ta!l^fciDttfflL;*S: (M i c r o b i o 
1. . 6B. 46 3-47 8 (1 977) ) . 
[0 116] fi^. g^jtSttA-f^f^y H:fPx-1'> 

frT©J 11*©Bt3gfl|ft. Rt;i 0 0ppm©7xy- 

[0 117] 
1 »® CI 2 O/C 2 3 OfiHtflE 





(Seng^;^D©MDol/iiiii.) 




C120 


C230 




0. 103 


1. 96 


J \% 
(7xy-;p3&:L) 


0. 0 1 1 


0. 015 


(7xy-;p*D) 


0. 1 09 


1. 88 



[0 118] ■eLTc:©M*©m^e«jttMttTiB©aD 

Ta&c»T, J itt©^-rffi^tt5tlM-T»-3fc. 
[0 119] 9=7hSkMmffm : i^7AISft#S 

BHI A:4W^ 
MacConkey : ^WUIg 

PPX-©fi: i/iJ-Afi 50 



ssiaac: 2 5t;>3 ot;>3 5t: 

TS I (slant/butt) : 
U. H2 S(-) 
^^S^iS'-tf : Utt (p) 

©58» 
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7;i/=?:z>>?t Hn7— tf : Ittt 
■i£7^>m*^ (ypx7— tf) : listt 

D-T>-h-;i.:|iH4 

d 1-U>:^il:|ltt 

«±cDte«*^s. ±m<om&mmtj imz^mMt:i^ 

X h*«!j(::S':?€rTiaoHS5tfrf£S^{c PERM BP 
-53 52tLT^|£bfc. 

[0 12 0] lilS^PfK^^X^XJ^ffiJIf^ (^tS 

j*:tcfrfe;fej itt (PERM BP-5i02)Sfflit 
L. »SX+XO. 1 XRt;7x/-;i'2 0 0 ppmS 
^tfM9««!l 0 OmlCSaU «P77X3«fi3 0 

[0 12 1] ^A\z, ±fR<D^^\zmmLftmmi omi 
sa-c^^>f8UT^l»L. ±&^m^Ltt^. 2 o p p 

m®NTG (N-p<g^;P-N' --hD-N-r:hDV 
{f7=.if» RZf2 0 0 p pm<07x/— ;PS^£?M9 

5 m 1 m^, 3 0 r-cisaisaisffofc. 

2^raA»e)3^M'C. 7xy-;KDiH»«^>M^dJ'feTJb 
52 - t Kn^^i/AD^K-feSTJPxt H4*©J|fiS 
MUS&«>«a)T. :i(Df^j^omm^, 2 00ppTn©'f 

>H-;i/Rr;. »sx+;^o. ixs-&jjM9»3s«Sfi 

[0 12 2] rCLT^illHflt, BffiTKfeSnS^ 

f^fflmn&izm&LTzn n --tefion d 5 
^^i^yi—'t^mitRm^(i^mt:m-<itmm. j m 
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ti-mmzi i^3&is«i#T?€r&. 

[0 12 3] nm^2is^ibi\wsmm.^m\^tLi itt 

[0 12 4] wm2 

«^l&flfi±0 J 1 tt03 DX-ROtHilW 1 ©<t 5 L 
0. l*?&#trM9«rfl&l 0 OmncSaU. «P7^ 

xn«f3 ot:"ci 8i^iffljga«ii&ffo«:. 

[0 12 5] Jfet^BiKSS^b, K 
<birK«b®tLT02 OOP pm®*xn-;P&CJC. 
SX+;^0. 136&^trM9«3e««!l±Ca^»iL, 3 0 

[0 12 6] #<03fSSJl^Hl (ffi 

MSS!(CJ;r)tHD4^>'An>K-fe5 7;P7't H (HM 
a? S) t:/ioTllfe*M-r«. 

[0 12 7] ^-CDiSm. SilP8S&*>& 1 B«CiiLg*9l 
~2min<0:^*J:*tSlfet«f5Ltnnr:— t, tfS*?)! 
~2mm(Dafi©3nx-)&t^ai)5nfc, 

1 1 LTH'^ifcifeft, J M 1 «ciS«) ^tifc. 

[0 12 8] x««iaj&*^^ 1 0S(rH:^-:^^->y:^— f? 

30 [0 12 9] a±Oi|§«*>5, a5fe«i»®figSi::t^^->y 

:^— tr«)igsoi^mg*fijffiUTJMi»sj i«ctK 

[0 13 0] X. ifK'»RtUT7x/-;i'<&fflV»T'b 
[0 13 1] ldlCH|3 

jMi«c©«^ffi:j^S 
40 r;jMi«co*#-r«»ie*(^«i.. 3o*ct»««« 

[0 13 2] a»3-^5";U*x:3-;H4, #<05Sf# 

S8lO;>( ^'WSfc J: D 2 - fc Fn:^^->- 6 h'^T'^' 
-2. 4-v?xy-f7i'K (HOD) t;&:r3T||fi*M 

■r-5, 

[0 13 3] 3-;<5';i^*5^n-;i^$2 0 0pp, 
50 npx-tCfilSL. «ilMii&*»^-BetrK3Dx-{c 



z 

[0 134] ;:nmUTJMim±Si4ffe©j«fitH 

■5:3n--S jMl^tUTJ lttc*>SKgijUT)(^tffl'r 
[0 13 5] *fc3-;)<5";Pj!j'5r3-;Wcf^^TWBi» 

[0 13 6] ^094 

Kft;t9Ki»JI t LT*5"3-;i.©f^t) 0 tc 3 - h U 7;!^ 

LTJ lttRCXJMlflc©^^l¥-rS»ifi*f^fieL, 3 0 

[0 13 7] a^3 - hU7;i':tD;<5";P*x3-;> 

T3g«iSn. 3?#i!l©;*^'MS{cJ:0 7, 7. 7-hU 
7;i'3fD-2-kHD4^->-6-3}-4'V-2, 4-Ay 
^'i^xy-f yi^SI (TFHA) t^SoTHfiSM-T*. 
[0 13 8] 3-h'j7;i<':fn;>t5^;i'*x:3-;i/*2 0 
0pp. »SX*X0. 136*^trM9«»±TJ l«c 

IB;fS:-y-^X©:3Dx-C^fiL, »«ilte*>6-BB{C 
nx-tTFHA©#««S^-rj|fe©8l5ia'dt5ggt 

[0 13 9] Jmfc^ttbTJMimJfS^fKfO^fitT 

F H A ©5!a t oraKitws*«ig«) &nr> a px-*t 

•y-'fX©3nx-fc$TgcgUfclt;aTj|feicMfeUT 
V^Sanx-S; JMl«ctDTJ ltt*^SKSlJl/T*ia 

[0140] ifc3-hU 7;i^:tD;>{5^;l^*xa-;l.K 

[0 14 1] |UfiM5 
4? 1/-:^ y- h J M 1 tt©«m*j* 

eft;«rK'»atl/T*x3-;v©ftt)Dtc^' y- h 

[0 14 2] W':ty- Mi, (o^wm^M 
M-rs. 

[0 14 3] -€-UTJ m^i'U:i-V-h2 0 0 pp 
m. Sex^XO. 1 a6S:^tfM9«»±Tr«Sf Si 
««Mii&*>f.lH«rtirBfflaril;S:1J->fX©3PX-K 50 
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dcfi U. 2 B B n --{r?^S§fi©SK4J-7)t|ga lt 
<-5, 

[0 144] cnizfitLJMimtw&mo^&ti/u 

n--!&tBliBTffiC?a:citl^j^t («flM*&7l»S 1 0£t 
f*g) Tiai3nx-tti7i^:ty-hKfl;ij©MfeS^UT 
tifc. -eLTBfflnlllJilf-fXwnnx-icjSfiL/fc^ 
^T^SSfefcMfiUTl'iS'&W^JMmtLTJ li» 

[0 14 5] 

> H-JPSffl F C M tCt * J M 1 WH^^WS^ 
«5^^«!±©J itt©pnx-Riy:^{a|i©i5tL 

T«^sL&jMH*opDx-^, -en-etiBsx^x 

0. iai^trM9«ffll 0 OmUc^au t9«f«tL 
T|gP79Xa4'3 Ot:Tl 8^IW«a»§|*ffo:fe. 
[0 14 6] ^C^SatO. iml e{t;irS'g)S<>: 
LT©2 0 0 p pm©'f>H-;PRo:Bi^x+;^0. 1 
3fiS#tJM9«flfi3 Om IfcSlBIt. 3 Ot^T^^S 

[0 14 7] <yY-Mimi\yitmz'^mmim»n 
n5*s, •e©iaSTf?iSj«sn5*Ki^««ir-i'>H+v';> 

[0148] J 1 mt^ > 2 0 0 p pm. »S 

x+x £ 0. 1 x^tTM 9 «aT««-rs t««BBte*> 

S 2 4«fffil^fc-1' > H+->;P**©i(ie»3KS«-r-5« 

[0 14 9] cntcjitu jMi«ctti o^rae«T-f 
[0 15 0] -eiiTi oi^wsa^ii^ffofca. j:© 

©Sd^-^BiSffil 0» ~1 0« c e 1 1 s/ml 
J;5fc>'-x}Rfcff^J-t!lL, '?4'h>7'-<y4^>y>a 
»F CMTS5F a c s - C a nTHftSSJ^Ufe. 
©ife«, «Blig©:*:^$§tft*-r-5FSC (W*»a) 
TttR— ©tf-i^S^Lfct)©©. -f > H*>';i'©S3K 
t^t*£:bT5^31£«^flJ-r55^1'>^;i.©S3ttX hi^^A 
ir:fetiT-)eii©#^U^;PTy-x^>ii'Sfr^i. J 
M 1 ©ifflte<& J 1 ©SffBatKS'J-r-S r i:d«pJI6T?»t) 
5t. 

[0 15 1] 

■i > H-;i';&fflVifcm3tgia«fcj:5 J m itt©«feffl& 

*35«ffl±©J l«c©3nx-Rc;^S|09l©i5{CL 

TBt^Lfc J M 1 «©n Dx-s. -tn-enfifsx+x 

0. 136^tyM9««l 0 Omlfc^au. Bjf^StL 

[0 15 2] JfcC^-ajatO. Im 1 KflSifB'terKt 
UTO2 0 0ppm©'f>H-;i/Rt;»^x^X0. 1 
»;*^trM9«flfi3 0mlfcjSlniU. 3 ot-ci oi^m 
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mhlt-^l^yV^. ttSofJ^tfSitKl 0^ ~10' 
cells/ml tU^ii^lzU^mm (iKlfliS'&S 
•f) tCH^^itbit^. QQ-K^^!^ufV~V\zm^^ 

[0 1 5 31 f^|«Lfc§*«, ^ifS^gllS^ (:t->J> 
/XXltS IMT-2) S^ffll/T^liSSfToS:. 
[0 15 4] aBfia-€-©t>©*t. 

ir**-rs tston«iiie®«?ts^ufct>0tt J M 1 

[0 15 5] flllMSd^Sl lfiJMl*fe*fflVifc;*r«| 
[0 15 6] ^ifi^llS 

JMl«c{Cj;^TCE05h5f (JK#aSSl3S) 

1 « i 5 LT?{#L.fc J M 1 »0«3^«M±© 

trM9«ft2 0 OmUcSiBU 3 0'CT2 4^HfiS 

[0 15 7] SScfcaS*©/^ 7;i')S (v i a D S« 
fib. #^tTCE10ppm, ^^aStLTO. 1% 
BESX^X S-g-ttM 9 ^Sffi 5 m I ftac±|a©fi|fc LT^ 
«L.fcajgeo. 1ml &S^au :/5^;WifA^ (bu t 
yl rubber stopper) xr> 
A+^y:/-C'>-;Hy3 O'CTTi^^ilUfc. 

[0 15 8] ^•LT'S-y FX'^-XfefciD:^?;;^i'DV 

-pfflTCE«OiKl^e9^5e*'b»-B:Tff^i, MflSOTC 
E«tr^tT5TCE3i#^**»fc. iie*<&01{C^ 
T. 

[0 15 9] mm9 

J M 1 jdct is D C E ©iW» {a!c**«fl9K) 
»M4'©4^jfc#*<^Si£ c 1 s - 1 , 2 - 2^^ a UX.^ 
U> (cls-1. 2-DCE) aiXtrans-l. 
2 -i^iraux'^Uy (t T an s-1, 2-DCE) 

^n^ft 1 0 p pmtv^mams&vi s ti^«©*ST 

)lil^»lCDCE©jlSiJ>sai;£L,fc, ^VX^'^O^Mm^ 

§02 (cls-1. 2-DCE) Rt^03 (tran 
s-1, 2-DCE) fc^f. 

[0 160] mmmi 0 

J M 1 mzi:^^mmt'^m<D»m mimmj^) 

«tfl«fOi^*JS£0. 19S»Sx^^:^tL, MtM0i.m 
S*7x/-;> (jsa!2 0 0ppm) , o-^/ur/— 

(SS2 OOP pm) , m-i'Uy— ;W (j8g2 0 0 p 
pm) . p-i^UvZ-jl^xtthJI^X^ (iSflrsOpp 

m) t vrcmmmm s t R^w^&fe-cei^wfc^-ft^ 
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•7b^yy>(-izxff^-^o ■5-LT#>«r©^fist}->yji, 

(D^mmft'tmmizM-r^mwm^isttb:^, -^-ois** 
04{c^-r, 

[0 16 1] USSMl 1 

J 1 «t J M 1 ^©igji&rxT c E5^«p©jtiK 
mm 

mmm8tnm(D:^mx. T8B©3a«©3'^:/©■t^> 

•^)lif)V-f^t^^VX, {S44SjOiiJt (»S) tTC 

io E4^ mmcEmm ^mmizmi^v-^. 
[0 16 2] miSccommiz\f:fu-hij<y>hm^m 
TCEm(ommiz\t:f3xi7UThifyy^~'&m^ 

fc. ^•bTTCESfct3ViTtt^t^-9->:7';l'©TCES 

c^*-rsTCES#*&«je)fc, ■€-©«s«s05{ca^ 
■r. 

[0 1 6 3] «[^({S;:J1*S 
««fo^*ag: 0. l%B«x^=x 

mm^xommim y^^y-jv (SS2 o o p pm) 

if)V--:f2 «^if*: J Itt 

a? eaifffliKsiag: 0. i%»sx+x 

mm'i'ommm: 0. i%»sx+x 
iiiSM 1 2 1 6 n J M 1 «c*ffltifcf!5»i±«©»« 
[0 164] mmmi 2 

JMl*fc±2.±«|4'TCE04)-«¥«ia (1 5"C. He 
50 ^Jfi«iiI8fc;fetiTA*'r7;Mfi©f*g?Fi|^&TE (a) - 

(d) <DM^mzi^^itm-\mmm8tmm\zhxi^ 

>yjp*fPfSU, K-tJ->:/;us*is©±«l4'OJi«{::ifi 

5"CT»«««LT, TCESWS^M^^bS'Xy 

[0 16 5] ifcjttMtixTJMi^^&jnAavifimta 

^< UTiafiLfc-9->:;^;PSrfflV»TTC Efi©^ 
[0 16 6] ^UT^J6«f51 2®it>!:^;k©TCES© 

47 m^m^it^Mmi}->-:f}v<DTCEm\zn'ri>TCEn 
wmtvx^tbtc, ■?-©i!g«*Bi6tc^-r. 

[0 16 7] (a) f5lft«JM: TCE (2 0ppm) 

(b) 0. l%»Sx^rXS#trM9«ftlml 

(c) «felM*±4g 

(d) juimmmmo. imi 

^^1 3 

JMl^fcj:5±«(t>TCE©4><^ffiS (IS-C. D- 
A±) 

±«-y->:/;i.5£D-A±tb;t6t^1.tt^Sfi«flIi 2tmm 

50 <D:^mxTCEm<DWP&mf^mizmMv, ms&mi2 
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[0 16 8] mimi4 

jMi«(cj:5±«|tf'TCEo^H?«a?i (1 5*c. 
±) 

[0 16 9] mmmi 5 

JMl»{cJ:^±«tfiDCE05H?5!ia (1 5*0, 

iSififiSl 1 2 CiJVJT^^feSTC E STC® SaSCDD 
C E tf^AfefiWI-tt^JS^il 1 2 tl^^fcUTigl^WfcD 
CEao«^SiB;£U ^tfl8'9->y;KDDCEMfc5l*-r 
5 D C E^#^<£«!i&&. iE-©ig*&BI 9 {CS^f. 

[0 170] (1) cis-1. 2-i^i;aDX=^U> 

(5 p pm) 

(2) trans-l, 2 -i^5'nnX5^I/'> (5 p p 
m) 

(3) 1, i-i?iranx^U> (Sppm) 
^i&#lll 6 

JMl«fciS±«tf7xy-;KDiW»5|3S (1 SIC, 
1 2 {C:fct^Tf§Jfe%RTCES7x>'-;HC«^ 

fcmasissMi 2 ti^i^tcL-Tg^Wtc^xy-iidi 

[0 17 1] 7x/-;PO)£S}i, 75/7>^t!iJ> 
SffltiT0*X||«t& (J I S KOI 0 2-1 9 9 

3. 2 8. 1) izmcm^ft. 
[0 17 2] ^LxMm^>-f)v<Dy3L^-}imizm- 
^y3^/-}mwm^^tt)it. -eojgm&H i o 

[0 17 3] SllSfdl 7*^5 2 2tiJMm:&fflVifcf5 

[0 17 4] mmmi 7 

JM11**fflVi^c, ««Mt«^CJ:4^«fOTCE^)' 

[0 17 5] j>:t«»*<D;H7;PJS£ffljtb. -en-? 

ncDn'f7;PJSfc0. lSg»Sx+X*^tfM9^«3 

fc. -?-0»TCEffiftI*s^s?«f•7lsaLfcs^;&^5^g6 
0 m 1 /»T^/uT}im<Dmm'i'\z3 o»mmL. ^ 

[0 17 6] -^-UT^y H;^'<-Xfefci0^fX^'PV 
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[0 17 7] i)t^*^tLTJMl»^&Jn^;a:Vi£W1.« 
EMO|gfl2S«l3tLfc. 

[0 17 8] -eLT^iS60!|l 7 oti->::/;KOTC E«o 

ig^w^it iMmii->-:f)v<D T c E s t^tr -5 T C E S 
#3^iL/T**fc. -eoiieSSHl ifc^-r, 
[0 17 9] ^«ail 8 

JMlttSffllifc. eSJS«flCJ;S^«f»<ODCE^^ 

SIJSM 1 7 {ri5ViT#/U7;i/«tf CJgLfcTC Efia» 
*fi?jR'p-ClSabfc^ti*, TiBCD (1) , (2) Xtt 

(3) ©DCEjaa*jsiR«fi-ri»^Lfc^atc^t^&« 
jsm^sshsl, j^^iJ->>'';u©TCEatcjt#-r-5S# 

[0180] (1) cis-1, 2-Pi;nnjL^u> 

(2) trans-l, 2 -yi;vax.9-U> 

(3) 1. l-i^^DDX?^!^^ 

mmmi 9 

mmmi 7t*tiT#/t-1'7;i/««f>(c^LfcTCEfl|fD 

abfc$M{cft;tfcjBtnHiiJiwi itmmizhr^m 

[0 18 1] -E-LmjgMi 7tig«tjttM-y->:/;k© 
h;ux>«{r^j-r«h;i'X>g|ii¥^&*ae)fc. -toife* 
S0 1 3 c^-r. 

[0 18 2] ^W2 0 

[0 18 3] *(c«s*©;'c>f T;p)fiSfflfiL, -e-n-e 

nOAW7;P)StO. lS«#«X:i^X^&^tIM9«flfi3 

omi&r;±iajMi«0«ii®jKo. imism 

[0 18 4] *tir#A'f7;i'«4'C«gfLfc»fi|g# 

±SjRffi*7?iiD^. :/f^;i'd^A^-c>'-;H/3 o*c-Ci» 

[0 18 5] *tC«-A'f7;l/E«t»©±«(C. TCEffifP 
*»«4'&jiaS-B-T®^L;tSa€:«5a6 Om\/^ 

rf7)Vs.=^^y:/i^^iZ'^-)VV. 3 0X:-v»mm^ 

[0 18 6] -E-LT, §IJfi«ai 1 7 tl^«fc^fia-!}->:/;i/ 
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[0 18 7] *JSfi»|2 1 

JMlttSffitifc, «ilfflt«fiiiKl|ia(Ci5^«tfiTC 

1l[»*OA'f7;>3E«ffljtU. ■€-0#>«rt^JgMl 7t 
R«©JMl|*OffijatO. ImlfttX. 0. IXBSX 
4^;^*^tf 3 0ml OM 9«ffl&iOA&. ^ViT#n-f 

fiO. 5m l/^)-TS«?«f>trailSLTjgL&*t&. 3 0 

f cDT c E &:«fX5' n-7 hi''^^ Y TSSTs;: J; 

Offl-s. «^«ItCTCE««rM^L&o -eUT^JIWl 
7 i:P«fc^fig-iJ->-:/;P©TCEfifc^*-r5TCES# 

i!gs&0 1 5 ics^-r. 

[0 18 8] iyg^2 2 
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K«©JMittoBiato. imixy:. o. issesx 

=^X*#i0 3 0mlOM9««i;&m. S^fcagbfc 

3 0 "C-CiSI«ttM©g, jafil©«««&x* > h UT«( 

SJKftf«ttl/fcSM*SiESO. 5ml/^>TaiKLT 
S5L.a*JS, 3 0'CT»B«gS:fTt>fc. TCEfitt. 
SSffl UTfr fc^gt't'WT C £4*;^?;;^ i> D V hif ^^-i" 

Ufc. ^UTSIJSMi 7tR«fc^Mi}->::r;i.oTCE 

fi(t»T5TCE«#3^S^«>S:, i|g«&BI16K^ 



[0 18 9] 

[01] *JI0iI8{r;fctt«TCE®i>fi?s^-r0. 

[H21 Sli60!l9{r:fettSc 1 s -DCE®i)^?£^-r 
10 H. 

[H3] SIJS«^9(r*tJS trans -DCEW^^S 

[H4] §ltt«Il 0 {cfett55?*K^-&«!j®ihS?&*T 

[BI5] ^ttWl lfc:feVt-5TCE©^J-«St;M©iiJa 

[06] ftJSMl 2t*3(J«)TCE©i^S^-r0. 
[07] ^JSWl 3tCctett5TCE©iW»S^-ria. 
[0 8 ] SliSg«S| 1 4 fciStJ -ST C E©5^S^-r0. 
^ [09] *Jg^ 1 5 fc:fc(t5D C EWi^S^-ra.. 

[01 0] mmmi & \z^n^y3^j-)v<r>im^^-r 



[01 1] SISSWl 7fc*lt5TCE®iW!?*^-r0. 
[012] SHiWl 8tC*tt*DCE®^>«i£^-r0. 

[013] mmm 1 9 Jiijtt^ h;vx>©^j-»^^-r 

[014] Sl!fi«2 OtC*tt«TCE®5^i&^-r0. 
[015] ^W2 ltC*5lt-5TCE®5^*a^f0. 
[01 6] IIJgW2 2(r*lt«TCE®5WWS^t-0. 
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